Abstract. The article gives a mathematical description of an asynchronous motor with a device of indirect control of the electromagnetic torque and the angular velocity of the asynchronous motor in the electric drive that allows to prove on its basis the method of monitoring the output variables of the asynchronous electric motor. The simulation model of an asynchronous motor with a device of indirect control of the output variables of the asynchronous motor and the main results of the study have been given.
Introduction
A modern asynchronous electric drive for industrial mechanisms occupies a leading position in all industries. When using modern electric drives, such pump units in the liquid transmission systems [1] , there is a constant need to control the output variables of the asynchronous motor (AM), which allows to have the information about the technological output parameters of pump units, to monitor the engines' workload, and maintain the speed within predetermined limits. With the development of semiconductor technology there is a real possibility of regulating the rotation frequency of the AM to provide the required technological parameters of the liquid transmission systems. The use of static frequency converters allows to control the AM of the pumping station in accordance with the specified rate of the technological process of the liquid transmission systems. In addition, knowing the current parameter values and conditions of asynchronous motors enables to provide the monitoring of the technological process of the liquid transmission systems and the behavior of the AM, to control its technical condition, to carry out diagnostics in identifying at the early stages the emerging defects in time to fix them. However, not in all technological processes of the liquid transmission systems it is possible to use pump units regulated by the electric drive with frequency converters because of the high cost and complexity of the applied equipment, performed at full capacity of the AM. Therefore, the most appropriate for the liquid transmission systems is the use of the functional diagram shown in Fig. 1 , in which to control the output variables of AM of pump units in normal conditions or in case of failure of the main frequency converter, the indirect control device of the output variables of AM (DIC) is used.
In the functional scheme of the liquid transmission systems n is logically connected to centrifugal pump units ( CP i ), where H i -pressure of i-th pump unit ( 1, 2, , i n , n , ), Q ifeed and flow rate of i-th pumping unit ( 
The most common devices for measuring and controlling the speed are not pulse and tachogenerator sensors, but torque [3, 4] balanced and transmission dynamometers, torsion devices and converter installation. With the help of these devices one may control the output variables of the electric motor in the electric drive, but they have a complex design and require careful installation in conjunction with their rotating parts of the electric drive, which results in low reliability and significantly degrades the performance of the electric drive. In addition, their use may not be possible under the terms of the functioning of the electric drive. In this regard, industrial enterprises need the devices, circuit design and methods that allow to monitor the technological output parameters of the operating units through the output variables of the asynchronous motor, to maintain the speed within predetermined limits in the absence of speed and torque sensors when the necessary information is controlled by indirect methods, for example, the indirect control device. Thus, the development and research of the asynchronous electric drive with the indirect control device of the output variables of the AM is relevant and allows to control the output variables, providing the specified technological parameters.
Mathematical model
For the mathematical description of the indirect control of the electromagnetic torque and angular velocity, one can use the expressions given in [5] .
The mathematical expressions for the indirect determination of the output variables of the asynchronous motor of electromagnetic torque and angular velocity [7] [8] [9] [10] [11] can be represented with the following system of equations (1) According to the above equations of the system (1) one can determine the output variables of the asynchronous motor by measuring the voltage, currents of stator phases and data of the electric motor to control their current values.
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Mathematical modeling
On the basis of the abovementioned mathematical description in Fig. 2 in the software package MatLab the simulation model of an asynchronous motor with the indirect control device of the output variables of the asynchronous motor has been made, it allows to carry out studies of the asynchronous electric drive during frequent scalar control excluding PWM of motor supply voltage. 
